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To sumarize amd review aerial cowbat statistics aad comtrolled S
drone {iring tests ia order to determine the effactivemass of small - ’FT.’
arus }EI and incendiary ammuaition et high altitudes. . 195 0, o)
5 AR
= 'h*ﬂ—&
- 3
¢ ’ . . SUMMARY -——!Lf~*
. .
- At the rejuest of the Afrcraft Gua Amsunition Blast and Incea- . 2
E': diary Staering Committee, a reszsarch study was conducted on tha ig-
;:- sition of aircraft fuel hy HEl and inceadiary asmunitiom at high

altitudes.

The FEF drone tests conducted at the U. S, Naval Aviatioa
Ordnarce Teat Station, Chincoteagus, Va., demonstzated that igni-
tion znd sustained buraing can be obtained at an altitude of 34,000
feat with all rounds tested. (caliber .50 M23, caliber .60 T36 and
T39, and 20 we M96), except the 20 mm MI7, when usiag 115/145 cctase
gasoline. This altitude rep.esents the operating ceiling of the
comtrol and photographic aircraft. JP-l fuel was the most res{st-
ant to Jgnitica of sustained fires and JP-3 fuel tle most vulnerable
to igaition and propagation of fire. In addition, JP-3 fuel &p-
peaured to burn at a higher temperature than the cther two test
fuels, as evidencad by the greater destruction wrought by approxi-
nately equal amounts of fuel.

-;' . The B-17 drone tests, conducted at the Air Porce Armament

: Center, Eglin Air Yorce Base, Florida, demonatrated that caliber
. «50 H23 incendiary sawmnition is capable of feitiating and sus-

i taining a destructive fuel fire at altitudes up to 35,400 feet

| ; under multiple-shot conditions. Likewise, it is evident that ex-
i ! ternal purging of the fuel cell areas is not effective in prevent-
i ' ing sustained fires under the same test conditions.
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Trapeze targat tests comducted at Eglim Air Porce Base have
shown that ignition of sustafmed fires at high altitudes with ia-
cendiary amunition is heavily dependeust om targst conditions.
Evaluation of amaunition myet depend or the target configurationa.
However, under identical cond‘tione of simulated tests, it hae
beea jhown that ammumitioa contaiciag zircomium {mcendiary mix-
tures produced sustaimed fus. fires at ulz“er altitudes tham did
axaxwmitios containimg conventiomal mixtures.

A detailed study vas msde of the air-to-air combat ia Korea
by the Institute for Air Weapons Research, University of Chicago.
The survey covered many aspects of air warfare, such as searching,
positioning, and firieg phases. It is seen from this study that
data obtained from the Korean conflict confirmed resuits from
World War II statistics, pointing to the vulnerability of aircraft
to inceadiary ammynition at high altitude.

In combat film of ome-hit attacks which resulted in MIG-15
kills, approximately one-half evidenced wome burning phenomena.
From these data and from combat altitude firing dats, it is cer-
tain that fire phenomens were associated with kills at combat
altitudes of over 30,000 feet. Two official awards have beea
made for MIG kills, with attendamt fire phenomena, at sltitudes
(reported by tha combat pilots) in ex:zess of 40,000 feet.
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INTRODUCT1ON S g
A recognition of the gravity of the fuel-fire problem in air- ;;;__:;*
-cralt, together with a consideration of the damaging potential of e
spall arms incundiary awmunition at high altitudes, prompted thse AE T

Aircraft Gua Amaunit{oa Blast and Imcendiary Steering Cowmittea to 5 ol S
racommend an {avestigation into the effectiveness of small arms ia- Pt
cendiary aauaition at high altitudes, This imvestigation comprised
an assessp=nt of pertinent aerial tsacs under actual aad simulated

conditions and an evaluation of i{ncendisry ammunition uader actual

combat conditions. SR
Assessmant was wmade of pertinent aerisl tests conducted at _:‘ .

the Air FPorce Armament Center, Eglin Air Porce Base, Plorida, in- -}_‘fﬂ_

volving B-17 drone aircraft and trapeze target firings, and F6F : ',,’-}f -

drone firimgs at the U. S. Naval Aviation Ordnance Test Statiom,
Chimcoteague, Va. .
A detailed study of the air-to-air combat in Korea has been
made by the Iastitute for Ai{r Weapons Research, University of
Chicago. This study iivolved the amalysis of combat gun camera
film records. These films, together with othar aerial ~ombat data,
provided a source of information from which valid i{nfereaces con-
ceraing the effect of small arms imcendiary amm aition cam be made.

Other parsmeters {m an anzlysis of the high altitude effective-
ness of incendiary ammunitioa are mecessarily involved, pamely,
laboratory firings (such as actual altitude, imert atwosphers, aad
stratosphere chamber tests) and the many theoretical comsiderations
agsociated with the fuel-fire problem at high altitude., These and
other sspects of the problem will be imcluded im a comprehansive
report of tha development of small arms incendiary ammunition pre-
pared under contract by Demver Research Imstitute, and sooa to be
issued by this arsenal.
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TESTS = AERIAL FIRING AT MOVING TARGETS

Analysis

i Pirings agaiamet afircraft aad simslated afrcraft targets st i Q
' : various altitudes uadar flight conditioms have beer performsed, A
:_' These tests imvolved the use of F6F drose aircraft, B-17 drome ‘:. Al \
R ’ afrcoaft, und trapeze targets ss test media, All firiags de- . '{
)F scribed {a this report were performed durimg the period 1948 to 3

1955. ’
e} —a

Tests at Naval Aviation Test Statiom, Chimcoteagus

The purpose of FEF drome aircraft tests, coaducted from
Jume 1949 to March 19°0, was to imvestigate the effect of firimg .
caliber .50, caliber .50, and 20 ma iacendiary ammunmitiom at drome

3
]

8
‘.

d aircraft being operated with three types of aviatiom funls at al- ‘
titudes fre= 30,000 to 40,000 feet. This study imcluded ths Seai. FRs |
¥ ing of caliber .50 ¥23 incendiary (T48), 20 mm M97 HEI (T23), 20 wm SOADAI
'-_':' K96 imcendiary, caliber .60 T16 imcendiary, and caliber .60 T39 API ::-: :‘,'
-.:-: ascunition ia combimatiom with each of the following types of avia- Sl IS
! tioa fuel:

:'» Octane gasoline 115/145 (Spec AN-P<48)

Jet fuel JP-1 (Spec As-7-32)

Jat fuel JP-3 (Spec AZ-i -58)

’. Two basic methods of testing were used, both employimg

controlled drose afrcraft. Ajr-to-air firimg at a portiom of thae
vie; panel of the drome aircraft contzinimg fual cells was first
tried, followed by a fixed gua syatem vhersia the f£iriug weapon
vas sounted ia the cockpit cof tha dross aircraft, remotely com-
troiled and dirscted at tha fuel cell iocated im the wiag pasel.

aATII S

The gun and armumitioa compartoeats im the s* -board and
port wings of the target drome aircraf: FE2-5K ware used .- store
i~ the funls tested. The first four firimgs wore air-to-air aad vera
conducted from above and astera at a rasge of approximately 200
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yards. This method war abaandonsd 'a favor of mountimg tha pre-armed
gun {m the cockpit of the drose aficraft. Thie latter method proved
more satisfactory.

T23 target comditioms are described below,

Alr-to-Alr Piring. Approximately 25 gallons of fuel were
used, cosetained im one-~ amd five-gsllon cans aad placed im tha ster-
board wing gua and azmuaitiom cospartments. Tha distamce from the
trailisg edge of the winv (fuaction plate) to fusl comtaimers uad
the type or materials used for ths coutsimers were mot stated im
report., The mumber of projectiles per flight varied from five to
fiftesa rounds per burst (mmltiple shots). Aam FGF-5 type aircraft,
with two calibar ,50 M2 machine gums parallel boresighted aad souated
st the outboard staticns, was used as the firisyg plane.

FPixed Cua Piring. Yifteea and ons-hilf gallons of fuel
ware used in a 15 1/2 gallom taak (comstructed of 18-gage galvamized
stesl shest) placed is the port wing gua cowpartmeat. The firimg
vespon vas mountsed . the cockpit of tne drone aircraft and actuated
by remote coatrol. The mumber of projectiles per flight veried from
three to six rousds per burst (multiple shots).

A oultiple-shot techaique was used in all of these

:5 tests and, in viev of this, it was not possible to determine which
ahot caused igaitiom (if it occurred) and what would happea 1if oaly

f: a single shot were fired. The results of tha tasts do indicate that

;7 fires can be initiated by incendiary ammanition at altitudes of

;! 29,400 to 34,000 feet at {ndicared alr speeds of 110 to 150 kmots,

f- and once initiated, they cam be sustaiuned to a demaging degree.

- Tha data teported arg presexted {a Tehle T.

-

::: A reviev of the data shows that high aics<ude igmi-

. tion aad sustained burrin3g can ba obtained with sll rounds tested,
except ths M?7, vhan using 115/145 octase parclime. JP-l fuel was
the most resistant to ignitiom of sustained fires. Tha resclts ob- SRR
tataed with JP-3 fuel show that it will igrite and that suecained Hfli-
burning cam be obtaimed with all rounds tested except the 20 wmm M97. JT’:':
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In addition, this fuel appecred to tura az a higher temperature tham
the other two test fuels, as evidemced by the greater destructios
wrought by approximately am equal amou=nt. R

The maxiwum true altitude" at vhich positive rasulte

were obtaissd was 34,000 feet, this being the lpptod.lltﬂ oporathg v A e
ceiling of the comtrol photograghic uitcuft. YRRt

Tests at Eglin Air Force “ase Ve

B-17 Drcun Firing Tes%a., Tre purpota cf these tests, con- _ -
ducted im April #rd May 1950, was to determine whether staudard small e
: arxs {acendiary amm:pition was capable of imitlatisg a susteimed fuel S e
fire under flight ccnditiorns at altitudes im excess of 35,000 feet
im both purged aad unpurged wing cavities.

The afvcraft terted wae a B-17 drove (¥igure 1) ..
equipped wirh remcte control devices, three caliber .50 M2 gums with }'.}::}
automatic chargers, two televisirn cameras, and am exhsust ~=s purg-
img system, Tokyo fuel calls im the wiamg cf the aircrait vere par-
tially filled to cae-tenth their capacity with 100/130 octane gaso-
lime (Spec AN-F 48) and were p.rged internally and exversally vith - S
. exhaust gases. L

A m.1riple-shot techaique was usoed in these tests.
The firet test was mot valid simce the rounde furztiomed om the spar
cap; the test wag therefore not comsidared.

In the second test, two rounds of caliber .50 M23
sxmunition were fired {iato the left outboazd Tokyo furel cella (as
showa im Figure 1) 90 seconds apact at a pressure sltitude™ cf
35,400 feet, Thase cells were puiged. Eoth rounds were seem to

® *True altitude is the height above mean sea leval,

r . **Preuure altitude is ths hetight above the stamdard datum plame, a
I theoretical plawre where atwrspheric pressure is 29.92 iacbas of mer-
cury snd the tenpersture is 415° C.
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- Yiguze 1. B-17 droms sircraft ¥

o fuaction, but ac fire or smoka was obsarved by tha telsvision camares

aad trailing fighter sircraft. Three misutes after the sscomd roumd
? was fired, a third round was £irad {ato the left indoard Tokyo fuel
cells, vhich wara axtersally purged, The round fuacticaed amd fuel
vas seen to spray from tha 4 im, 2 6 ia, projectile eatry hole.
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Thirty secoads latar a fourth round was fired {ato ths same calls,
This rouad also runctiomed, bu: again mo fire or swoke was seem. Ap-
proximately five mimuzes after the fourth round was fired, the left
ving broke upward amd tore awvay. As the wing tore away, the remain-
ing ead of the wixg was enveloped im swoke and fire., Tha afrcraft
dropped iato a tight vartical spim, fell about 5000 feat, and was E
completaly disimtograted by a violent explosion. The telaplioto )
camara im the B-2y pnotographic aircraft was operative for the lest PGS
five-minute period aad exsmimation of the film vevealed the pres-
ence of fire in the vinmg prior to breakup,

A review of the B-17 drome firimg tests uader multi- T
ple-shot coaditioms shows that

1. It is possible to {igmite and eustain a destructive
fuel fire with caliber .50 K23 incendiary aramaitiom at am altituda
of 34,500 feet.

2, Kxternal purgimg of fuel cell areas is =ot effec-
Siva i3 preveating sustaimed fires.

Trapere Target FPiriug Tests. These tests were conducted
at Eglin AL~ Force Base from 1951 to 1955.

1. Caliler .50 M2) Multiple-shot Firing Tests - Tha
_f : purpose of thees terts was to evaluate tha effectiveness of caliber
: +50 M23 iacemdiary ammnition umder flight comditioms, This a=mmmi-

% tiom was fired iato bocrh purged and unpurged taaks coatziming jet

i fual. Ths target usad (Figure 2) consisted of a 165-gallon P-80

g type wing tip fuel tank, modified to simslate structural character-
f’ fstics found im aircraft. A 40-gallon, B-25 auxiliary self-sealing
I feal cell with a 0,072 inch thick covering of dural was located
G withia the tark, A backing board of fiberglas was imterposed he-
t} tween the fuel call and the dural. The nose of the tank (0.064
ol inch dursl) served as the functiomimg plate for the am=uyznitica.
b Stand—off distances from tumctior plate io fuel veried betwsen 20
T! and 28 imchesw. The results of thasa tests, which are reported im ,'}:"i
- Table II, {ndicate that flach [ires can bz obtaired i» vapor-filled I
- compartments by imcemdiary amenition at altitudes up to 15,000
: feet. Im all knowa cases, :ccordiag to Eglin Air Force Base data,
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Yigare 2. Schematic diagram of trapeze targst

vhes & rouad eutered the vapor ares sbove the fusl level and whea
thare wae o previous fuel lsaksge, thare vae no evidesce of a flash
fire. However, where a roumd had caused fusl leakage, the follovimg
rouad guve evidemce of cauaiang flash fires as recorded by ea incresse
imn the cavity temperature. The oas sustaimed fire at 15,000 faet re-
sulted from & leakage of fuel i{n firimg a previous rouad.

[ B R PP e I
PR LA S N A A A

2. 20 mm Yirimg Tests - Tha purpose of these tests was
to avaluate the effectivassss of 20 e NI7 EEI and 20 sm }96 im-
q . cendiary asunition under f1ight comditions. The target used
3 (Figure 2) was the sens as that described for caliber .50 H2) am-
ey punition ia rultipla-ghot firiag tests. Tha 22° altituds chowm {n
Figure 2 was changed to 6° to imsure smmunition impact below fuel
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level, The results ars reportod im Table 1I, examimation of which
shows thut sustained fires cam be obtaimad up to 24,980 feet with a
sirgle rouad cf 20 mm M96 imcemdiary smmumition, Cood inceadiary
functioning of the H06 amunition was soted both st emtry aad exit
holos. Simgle-shot sustaimed fires wers obtainsd at altitudes of

15,000, 15,050, and 24,580 faet. _

Frca the limited firimgs made with the 20 mm ¥97 MXI R

amaunition, it wag evideat that the M505 fuzs was too quick iam actionm N o

; and that the fumctioming distamce of 20 to 28 inches (the distamce Ly
- betveen the poirt of eatry imto the targ:t amd the fuel cell wall) '
tr‘ . defeated the ability of the rouad to csuse fires uader ths coadi~
tions of the test. . S e

3. Caliber .30 M23 Single-shot Firiag Tests - This im-

vestigation of aircraft fuel fires was coaducted to determime the
maximum altitude under flight comditions at which fires could de

F initiated by firing single-shot service, caliber .50, N23 {mcem-
‘:: . diary ameunition imtc a target simulatimg the comstructiom of a
wing fuel cell. The target (Pigures 3 aad 4) was siailar to that
presented to a bomber tail defemss shot agaimst am opposing fighter
attacking from the six o'clock positiom. The target was suspeaded
belov the rear bosb bay of a B-29 aircraft.

Prior to flight tests at altitude, groumd firiags
wvere coaducted against the target ia order to obtaim maximum fumc-
tioning effsctiveaness of the ammunicion. Verious adjustments im
.unctisa plate, thickasss, and angles we.e required prior to fiaal
targer desiga.

G

. !-:.<'~',.n- 'TT" Gt ;':?_'l T i

Fifteen aerial firimg mirsions were flowa, durimg
wvhich the target sustzifaed good nics at pressure altitudes varyismg
from 9500 to 25,200 feet, and at iadicated alr speeds. The results
of these gingle-shot firiug missioms ure presemted im Table III.

I3

™

These tests zhow that sustained fires were obtained
up to an altitude of 20,400 feet, and above that altitude flash fires
were cbtained up to 25,200 feet. Damsge by fire was greater at the
10,000-foot level than at higher altitudes. 7Fi{lm assesswent disclosed
2 cdefinite relationship betweem the intersity of the fire, length of
flames trailing the target, and the altirude at vhich the aircrafc
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. Table 111, Aorisl Firing Oats, fglin ALr Ferce Base

Pressure Indicrted AP Cavity
¥isslon Altitude Alr 8peed Temp  Feol Presswre (in, ¥ Teap

Bo, ) {knot} "cl ]gcll Typs Yire Cavity yapor {°¢)

! 10,000 ro fsts 4,0 12,0 Mone: 7 falr Mt w c o =Ko f8ts = o = v
2 10,150 No b3 0.5 10,0 Svetained e ae=ohg latg ===~
’ 10,200 158 2.0, 10.0 » B N I
4 10,000 169 4,8 12,0 Wone; no falr Al - o - c =K data o = = = =
s 10,000 165 7.8 11,0 sustelnes P T [ 1 I S

£ 19,558 161 -15,5 12,0 suestained I S Y T
7 24,700 156 «25.5 10,0 Flash ceocci fott - oo
8 25,200 168 -29.0 12,0 * 11,30 11,50 -l
9 25,000 165 -2¢,0 10,0 no data (1,48 -10
10 22,500 161 23,0 2.0 * ceacopy latp--==-
1" 20,800 165 «15.8 12,0 Sustained 1%.27 13.77 (]
(] 21,550 159 ~18.8 12,5 F ash M data 11,10 -2
1 2,200 154 .=11,0 12,0 @ 13.20 19,29 °
1“ 20,900 156 «10.0 12,0 Suvetstned 13.22 ¢, 10 0
15 9,500 157 10,0 12,0 . 21,00 2111w tats

Noten:
JPed fuel was woed on all xissions,
pus to instrysentation fatlere, ao fue! and vaprr tempersturs dats vere odteimed,

was flown. Inspection of the ta:tget after each mission revealed ap-
proximately the sawe rivet failures which permitted air of unknowm
velocities to circulate withiam the target after projectile impact,

Subaequently, this type target was streagtheaed to
elimirate rivet faflures and other structural weaknesses. The fol-
lowing typas of ameunition were them fired simgle-shot agaiast the
target:

1. caliber .50 M2} {mcendiary (stamdard).

2. Caliber .50 M23 imcendiary comtainimg 10 grains
(aose mix) IM-163 and 94 grains (body mix) IM-162.
(Both of these mixes coataim zircomium,)
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J. Caltber .50 M8 A®I (stamdard).
4. Caliber .50 M20 APIT coataiming IM-163.

3. 20 mam MI7Al (I with M505 fuze,

A total of 37 sizgle-shot aerial firing missions at
denstity altitudas® from 10,900 to 27,700 feet was flowa and the re-
sults are recorded {a Table IV, Thay imdicate that sustained fires,
vith the type of targei employad, camaot be produced (a) with caliber
.50 M23 incs~Ziary service ammunitioa comtainizg stasdard mix (IM-28)
at deusity aititudas above 22,600 feet, (b) with calibar .50 M23 ia-
ceadiary smxusitioa coataiming zirconium mixtures at density altitudes
above 25,400 feet, or (<) with 20 em N9/Al zmauaition with ths M505
fuzs at dexsity altitudes above 15,000 feet. No sustaimed fires could
be iritiated w!th caliber .50 M20 APIT ammsaitiom containing a zir-
conium mixture at density altitudes of 17,700, 20,600, aad 22,6C0
fest, or with caliber ,50 NB API service zmmunition at demsity alti-
tudes of 21,300 or 23,400 fest. '

Firimg projectiles imto the i1esdiag edge of the target
di{d mot provide am optimum condition for imitiatimg amd sustainimng a
fuel fire. Dus to target structural damsge, the volume aad velociiy
of ai{r flov through the structure immediately followimg the projec-
tile burst created a ram-sir flaswe blowout effect so that soms fires
that might have baen sustained were quickly extimguished. This con-
ditiom was more prevalent vith the 20 ma ammumition, due probably to
the larger eatry hole.

4. Test of Special Hevy Rod Asvunitiomn at High Altitudes -
This test was conducied to determime the effectiveness of special Navy
Rod projectiles i{m tnitiatisg fuel fires at high altitudes. These
rods vers dazignad for guided missile war head use and were made of
ome plece of steel with an approxirmate weight of 97 grains. The tar-
get ured (Figures 3 and 4) was the rvame ac that described i=m the
previous test except that Lhe fua' cell was filled with apprcxinately
35 gallozs of JP~4 fuel,

*Den-ity altitude is the pressure altitude corrected for temperature
variastion st flight level.
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Tovle IV, sertel Piriag Set: = Rglin AlP foree Bose

Taetedtel Atr Cavity

Msslon ___AHH«. |H| Alr Apend Ty Toap Presanrs s, -:l .
o fenetty fressere (U.ll [o¢] Lrpe fire {2} favity rrer

Coliver (50 WY Jnsentiory gorviee

s eocaig 818 c »anoe

| 11,000 10,000 n fate 4.0 8o fair MY o
t 10,50¢ 10,150 Be 3ty 0.3 Suotatane cceccemitfaecace
[} 1,190 (TN 1] 1,0 . eeccappittgonces
4 11,000 10,000 1] 4.0 »e falr NIt csceamisticocne
] 1,500 1€,000 163 1.8 Poetalned cooscemittpencoca
6 1,000 19,350 ] olby$ . eccoomittgsccns
? 23,650 24,700 156 23,9 Stask seocni Hltonenre
] 5,900 15,200 163 -19.0 . -1 11,% "W
[] 26,100 15,000 163 «34,0 o A1) B date 11,60
10 13,420 1,59 18 t30 » ecocomiittoccee
1] 21,900 10,000 163 -l5.8 Iurtilned (] 5.7 157
n 22,700 0,5% 1% =109 riaen o " dats .0
19 13,150 21,200 154 -11.0 . 0 13.20
" 12,600 20,9% 156 °10,0 Suotained [] 1512
1y 15,100 9,50 157 0.0 . % tste 21,00
caitder 50 W) Lrsentlary a/Ir ola .
[ Alreraft si¢ set nelatain sit 23,0 sustatned ecocemitigacens
(3] n, 13,000 156 all.0 ne fate ait -4 18,17 10,49
i 8,50 24,950 (1] N ] risee ceccamittteceee
1" 13,300 13,200 190 *10.0 . cocnsemittiocasce
20 15,400 1,000 19 .0 Surtel ned ceceomiittoccoe
u 16, 000 N, 1 8.0  fleed asesomistasnces
o 09,800 7,000 4] 4.0 Sertained 1] 12,40 1.4
[}) 26, %00 23,000 16e =3,0 Flsed cecceomplttteccas
[ 25,9% n,71% 17 0.0 . [} I8 1] [[W ]
3] 24,v0 1,600 1% «17.0 . ccscamittaceesn
13 29,100 1, 000 164 8.9 Q cececcam tthoonece
n 24,000 2,600 [1]] -$.0 ] B oete  IR,40 18,58
Ssitdher 50 W20 APIY oftr sla
" 12,60 20,000 13} 10,0 rlask LY IR ) 12,9
ty 29, 600 14,000 %0 .0 . e tets 13,08 13,10
b 17,19 16,400 1]} o400 . be tate 1300 5.0
Caliaer .50 00 Pt gorviee
”" 3,400 29,500 167 60 rim ccccemitgeaccese
b 2,500 18, 800 193 1.0 . eccceplittcccee
0 N /S N
~ 1] 24,000 9,10 3] »17,0  rlest ot 1159 9.9
t Y ad 20, 00 17,64 160 0.0 . w tets (5,00 13:90
t. ] 19,008 15,99 16 3.0 . ] 16,% 15.%
1] 13,000 19,00 11} 1.0 Suatesned 10 18,00 1790
” 16,900 13,000 e b8 Flend nts 10,00 14,90

Beter Lot MO & BO=5Y peod 10 sloctens nes, 1§ te 27, tas), Lot 7ax SCal179 Ln ateslons pese B4 to 7, Lnel

Saeasity eltitees ot tioe uf firing, 26,100 1t
SOTarget Jottisare ortor firiag Decsane osoeesive vidration of target a4 trapede oreated s beserd,
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Nine sinmgle-shot firing missi{ons were flowa and the
vresulta, vhich ere racocded im Table V, show that the target sus- 2 "
taimed good hits at demsity altitudes varying from 10,000 to 3C,200 -
feet, Ouly ome suscained fire was obtaimed amnd this vas mot de- . Nt
termized uatil the aircraft had dasceaded from am altituds of 15,000 AP,
to 9600 faet, when a wall developed firs became visible. Thase re- |
sults show Chat ihis special projuctile was mot raliable ia imitiat- .
ing sustaimed fires at the aforememtioned altitudes under the comdi- Iy
tioms of the test. SNND
.v-..\- '-.
P__{
Toble Vo Asrial hieston Dats on Spestal Nevy Rod Awsvnitien
pensity Alr Indicated  Sarosetric
Mosdon  Altitude  Teap Alr Speed Presavre T
; 8, (1t) ) AT I (sn. Hg} - Typo t re -l'-"" .
1 15,000 1.0 17¢ N fata Sustained, but ¢i¢ not decoms : “_
vieivie until edout §000-1t ."
pressure altitude en descent of - _:_-’ -~
atrceatft te fleld AR
2 28,600 =21.0 156 No data Flash of 1.2 sec duratien sl
’ 30,000  «25,0 15 9.61 Fiash of 1.2 sec durstion
4 25,000 «16.0 154 10,08 Flash of 142 sec durstion
[ 90,000  «23.0 156 9.10 Flash of 1,2 sec duration
6 90,000 24,0 159 9.15 Fiash of 1,2 sec euration a0
? 30,200  =27.§ 156 8.90 Fiagh 0! 1,2 sec duretion DRSS
s 15,000 2,0 160 17.15 Spasmodic of 28.0 sec duration S e
9 10,000 6.0 164 20,15 Spaamodic of 6,0 aec duration e
;,,V,‘.-_:.A"
| S
- : T
= Sumnary
= e
Ej.'; The B-17 and FG? drone firimg tests show clearly the possibility ' '“‘
" of sustainad fires at 34,500 feet, whereas results from later trapere T
B target firiny tests show the absence of sustiined fire above 24,980 S
- feet with {dentical types of ammmitioa. It cam be ianferred that SR
;:" this diffarence s a functiom of target configuratiom and air apead [
=
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rather tham amumumitiom type or composition of tha imcundiary mixture. Ao
lowaver, givea identical conditioms, it has beem shown that assuni-~ :

ticw coataiming zircomfus imcendiary mixtures produced sustaimed : S
fuel fires at slightly highur alt{tudes thea amounitiom contaimiag ;
coaventicual imcendiary mixtures. -~

An adiitiomal sevies of testn will be comducted at Eglim Alr
) Force Bass. The tests will be zale with a mev type terget (Figure ) -
5 éuipended belov the wing of the B~50 aircraft (Figure €} 20 that the A
o valat gui cam be used to fire at the trailing edge of the target. )
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=< : AERIAL COMBAT PIRING RECORDS Lo
L Analysis N
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- This section deals mainly with aa analysis of combat firisg T
. records obtaimed from the Koream conflict., Some data are avail- b 3
L able from World Wars I and II but this material does not relate : ;

too well to preseat alrcrafe,

. @ Records of aerial combat {m Europe durimg World War Il com~
‘x'? tained data om the effactiveness of the various caliberx .}0 incen-
o diary ard API ammnitica at relatively high altitudes.

S . Some of the data, as outlimed i{m Office, Chiet of Ordnance
report entitled "Record of Army Ordmamce Research aad Development,™
{ ' arc preseated {n Table VI, and an anslysis of these data shows that
Y all of the reported cosbat took place at altitudes over 15,000 feet
':f ) ’ and the evidenmce clearly shows €ire kills at altitudes of 30,C00
T feet, It nust be kept in mind that (a) the aircraft speeds durimg ;
s this period were im the range of 200 to 300 wiles per hour, (b) air- 2
4: craft were using high-octane gagoline (similar to JP-3), (c) air 5
(;) frame construction was usually such less sturdy than that of pres- p
ent aircraft, and (d) the aucber of strikes (rounda impactiag om
the target) was uadoubtedly higher tham im preseat combat.

Data obtaimed from the Koream comnflict comcernimg the vulmer-’
ability of aircraft to incerdiary ammmnition at high altitudes com-
firmed results from World War 1..

o9 A detailed study was made of the air-to-air war ia Korea by
the JIr:zticute for Air Weapoas Research, University cf Chicago. Be-
: cause of the importaace of such data to the Institute, the Combat

- Aralysis Croup was organized withim {t for the study of the Korean
3 aerial cowbet films.

:;: O= 17 Jamiacy 1952, Alr Porce Regulatioms 95-13 set forth the
s purpose and fumc foa [ tha group by stating that '"the Combat

i Analysis Group .1 = w~ide scientific assessment of all armament
L recordiag photos.aphy. Data resultimg from these studies will be
L

L 18
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utillied im future oparational plaaming and the establishmeat of
s treads {ia Alr Force ressarch aad development ia the fields of weapon ol
i effectiveness and aircraft vulmerability * - 2
i r
d AR
‘ . _ Tadle YT, Reswits of 20 Comat W aslens Exploying the TI6 {¥8) AIT Bvllet B o
il tering Sorid Ber 11 - el
i ’ {Taken from "Record of Arsy Orénence Research and Bevelopaent®) S
H Dete N, of : " F g
t : . of Rovade fange Altituée A
Hasien Fired (re] {1t . Clate o
4 . .
3 0ct 49 560 250-150 16,000 ! -neay afrerstt dostroyed
Strikce wers esaily soon on enemy alrcraft snd .pleces wore seen te fall off ('Hof bo-
I fleved srmor-plercing quality effectiva)® "
"
- 8 0ct 43 665 150-200 19, 000%29, 000 2 ¥C 1050 dostreved and | damaged T
. Avawnition very effective; Dotk enemy alrcraft destroyoed cavght fire; strikes seniiy seen \_:
) 8 oct 4 16y 150=200  24,000-25,000 | enewy afrcraft, predadls

80w gesd strikes forsord of cockpit; slse 9w smoke and pleces fall fres enepy alrcraft;

. assunition snsdies pilet te geo mre strikes

. 8 oct 43 84i 150-200 24,000-25,000 | wE 109 destroyes - ;:_-L'-f
.': Amsunition swparior; pifet saw esoke ané pleces fall off when enesy sircraft wes Nit;
: strikes easlly seen . . L
8 0ct 4y 150 1000~1500 18,000 hone i
‘ Ne atrikes sdoorved; ne comments

: 4 dct &) 1435 300 or less  20,000-22,000 St 1108 destroyed :—;_
. Apparentiy the smernition 41¢ the aans asoount of demage as regular smsunition, but 1t sade ’ .'_c_
. aore of the strikes visidie than doen reguisr amsunities et
: 'at-numn represent pllet's reserks,
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Tobie YT, Resvite of 20 Comet Wi uslsns Laploging the T16 (¥8) APY Buiint
during Berlt Bar I1 (Cont'¢)

Date . of

of Rewrés Range Altitade
¥ieolor ired (y¢) {11) o (1121 "
TR 963 235075 25,000 1 PE 109 destroycd aad | dsmaged :
Bary 1ncontiery vtrikoes sers sbaerved on sach wing of one ‘¢, By reage wae teo ¢tlese |
vhes thoss M1te wers odoerved and me Mite 3ere ook on t - fasnisge, 1 cisimed this sir:reft IR
€amaged, The sacens snemy atreoaft I clalset festroyecs I vee flying fead astern straight IVER LA

ard Lovel and took o 1oeecend bucat on loss, 1 .ssv sany iacendiury Pite coverisg the feselaje
froe ergiee to tell, Tho al-zvaft fmmwedlste’y tanght firs and . ~an smoking, Iputled wp
and o0 T paneec ever the enewy sizcraft, 1t exgledod, cavelng o) sa.) te rock, I moticed
vRits and dark sacke rislirg on each 3160 of 06 46 0 rosvi? of the explcelen, This is ovie
€ortly vory offsctive esmvnition and I recansend it wery Nighly,

15 80y 49 » very grest 23,000-24,000 Nene

M censent

10 0ct 43 510 ghert 25,000  ° meme

B Ceoeg vt

10 tet 4 bl 40550 16,000 1 F9 190 ¢estroyed

Ae ol 9% are vielhle and it aprears that the facenetary effect 10 sore visleat end seatryoe
tive In that 1t penetrates *o the more vulneradle secticns of the eaemy aircraft Ln the ine
terter, AP] amsunition 19 much pupsrior to precert smmurition 1n tha® 1t has Moth desctrective
and incendlary charactectetics, Roquest that tria semunition de glven the Righest prierity
Fating 2n a seriovs sttesp?t teo edtsin £t for i} fightar alrcraft,

10 0ct 43 ) 150-200 24,000 1 dansged

Strikes seen; no time to note of fect

10 0ct 49 521 50 17,000 I ME 110, probadle

Tris ameunition 16 ae good 0 ordlrary AP spf T aswunition; woule lke to see all gune lested
sith this asmunition

23 0ct &) 1008 950 er loss 18,000 I FY 19C dontroyed

Boule [1xe thia amsunitieon 1n g1l gune, All Rty eRow strikes and 1n thia case st esch beret
something tave off a enemy aircraft,
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Tadel V1. Resulte of 20 Coadet Misstons Employing the T16 (w8) API dwilet
during mori¢ war 11 (Cont'e)

o am RS .&~.&...‘iwsh.&t§

2 s g

I AR

. ' Pate . of i
of Rewnds Rerge Altitude

zsien Fired (l'! . !Hl Clalm

20ct4y 22 100-75 " 29,000 1 5 109 destryed

e

T sow atrikes ot the wing root, ene sasll flash, A moment later T sev 2%¢ white smoke frea : i
the Proatens burning, Since this wis the firet enemy afrcrsft I Rave fired at, I cannet say . Sl
thether thiy amunition 18 sny Detter than or not as Qood se ether smsunitien, e i —

-

Y. T T,
g
d
g
.
M
s,
:

) L ]
4 ¢ 230ct 4y 529 500-300 15,000 I enemy atreraft destroyed v
o 3 o
. i S
2 E Nave mavr shot alrplane doon Defars, Sut connot complatn of resyite In thte cass, Plane P
2 . 11t wp o1ty flashes from atrikes and pleces cams off quite soen, o
3 1 “ T DO
y 9 .
S : HETTX)! 647 - 30,000 2 Mg 1030 deatroyed 2
‘ Both alrcraft sere M1t on right el of fuselage nesr the top, A larger flash of incendiary
: vas motes than wewal, X1ts eere edserves slong the fusefage from front to resr, Bell sstise
g fie6 o1tk the APY smmunition
; 2180 6 253 400-250 25,000 None, pencing flia assensment
{
. Wones M0 ebservations mede
- A 50 400-250 22,000 1wl 109 destrayes
S .
3 Openes fire fros 15° deflection to €ead antern on the same Teve] oItk the target, moticed
2 ' Eany Secondiary flasher covering the asrcraft, As I wroke swsy, s 1afge “tre droke out ea
t the feft sing roat, T recomxend this type smsunition very Mghly,
N 38y 1% §00-600 31,0002, 000 ) e 109 destroyed
: This ameurition shows up strikes & groet doal dottor and st excessive ranges; the effect of
. this amecritisa st excensive range and sith fon guns firing sas very good.
i: ) 10 pet 43 16a - 25,000 t ¥E 109 6estroyed
8 Ko stoppages on this miseion
3
b
.
3
.
s
3
3 21
9 Q — o
r SoCRET
' 1
) H
B m— e s e BAS - = .
L B
R - . - - - - “ " Wt A -
B e e e T L S e g L e e e
1‘:41:;\.'.:-&‘1-.-':"._\' PO P L 2 G AR Y R WL SUE WO SN GO R PR POL N WA (L ORGP SIPR Woes. PR PN YT Y P W 1




A
‘l

e

nasl bo mse i A biie s

T T e

B - AR TR b Rk 0 4 Ak G cEie i B8 . el St R S R el R e RS e e R L

SECRET B

From antlysis of thess {ilas from gum cameres of fighter type
aircraft, the Imstitute for Air Veapous Reserrch was able to obtaia
range aad angular pesition ixformation, se well as bamk awzlcs aand
aim point wandar amnd, of cevurse, avidenca of fire phemowena. Ths
film has 1ts lisitations, however. Due to asrial combal mamsuver-
ability aad the mature of the camera imstallativm, hits could be
scored on tha target amd kills obtsimed while ths target NIC was ouc-
side the field of view of ths camsra. Structurasl damsage or smoke,
or evea flema, wmight occur after the camera ceazsed to operate. This
implies that the film records alome ¢am wever bs used to stats cate- ) ;
gorically that a kill ¢1d mot occur, Y

Por studles im such fiaslds as valmerability, fire cortvol, zad
tactics, the altituds of the emgagsmeat is impor-amnt., This caxmnot
uswally ba obtuimed frra film. Additfomsl records sre riquisite,
such &s tha pilet'e Supplumentary Combat Information Report (SCIR).
Uafortuaately, thase reports were mot submitted as frecueatly as
the Isstituta for Ailr Wespons Research desired. The Smstitute has
reports for omly about 63 per ceat cf ths sorties betweaa Narch 1553
axd the ezd of the war. However, the available SCIRe, ia comjumc-
tion with combat film ra:ords establish a source of refaremce, sud
valid iafsareaces rulative to combat altitude say be msde withia

limitations.

The operations im Kores, amalyzed by the Imstitute of Alr :
Weapn=e Ressarch durimg tne period Juna 1952 to July 1953, covered . :‘.-_:.-'_‘t-'
a total of 46,000 sorties szad the expemditure of three milliom o0 Sl
rourds of small arxs amsunition, Ths atudy covered the sertial com- et ,-.‘_._....
bat between the P-86 Sabre Jet amd the Russica MIC-15, The survey i oo o
covered many aspacts of alr varfare, such as the searchiag, position~ [ ]
iag, and f£irimg phssea. s B

A comparison of firepowsr of tha F-86 and MIG-15 follows,
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r-86 wiG-13

Caliber .50 23 7T m

Nuaber of guas S8 2 1

| I
Firiag rate (rouad/sec) 105 27 ? IE
Tive of firs (sec) 17 6 6 R
Projectile waight (1b) 0.093 0.44 1.64 ~k-;}k
Murziec vcloclt; (f/s) 2780 2250 2250 - T

goen

e
The ratio of kill perforwaace for the F-86 Szbre Jet to that e

for the MIG-15 has beem reported at 13.7 to 1 durimg the peri ;jﬂ_f ’
Juma 1952 to July 1953, This kill rat{o is msot represeatatiss of e
re.ative aircraft effectivemess, since much of the fightimg vas

done mear the Yalu River, requiriamg a wuch lomger sserch phase for
tha r-86,

The reported altitudes at which cowbat took place (amd thess
must be approximatiocns due to rapid chaage {m altitude umnder com-
bat comditiuas) were as follows:

Total o
Firiag Altitude Exgugements s

(£¢) ) Slod

40,000 to 50,000 51 :
. 30,700 to 40,000 20
. 20,000 to 30,000 4
i ' 10,000 to 20,000 11
- 0 to 10,000 14
..
»
:H Pased on combat films, opening ramges for all passes averaged
Nt 2900 feet, and passes ia which hits were observed on film averaged
:' approximately 1800 feet., Most of the attacks lasted from three to
3 23
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suven ninutes, with a rapid fell-off (a the frequamcy of attacks of :' -
lorger than ter mimutes. It should be moted that 71 per ceat of the HEen S
total emyagerents were above 30,009 feel. Ia gemeral, the attacks . ff,:{ﬂ:
vere at an aagle-off of less thaam 16* with bank amgies of -30° to BB E0
+30°, , S
The types of phemomena issocisted with kills om the MIG-1S, ac- ";[f;h
cording to analysis of combat film, were classified as follows: =IO L R
Smoks puf? L

Series of swoks puffs = '

Flame N

Explosion [

Sustained smoks _, 3
Debris

From combat film of omne-hit attacks (attacks {a which a hit ’ =
registers oa film as a sirgle bright flash dus, accordimg to the '
Iasti{tuts for Air Wespoms Regearch, to ths imcemdlary or explosive il
conteat of tha round) spproximately ome-half evidesaced some burmiag
phencoexa. This doss mot, howaver, exclude tha possib{lity that
other roumds may hiave hit the target aircreft that did mot rsgister
oa the film due to round type (a pure armor-plerzimg roumd will mot
registor oa film) or peculisr placemear of the hit within the air-
plame {tself,

Of significance, however, is the aforemantiomad fact that for
the oma-hit willa, fire pheaxomans was associated with the kill im
one~half tha cases. TFrow :hese data asd from the altitude data
prescated earlier, it {s certaim that {ires ware aszsociated with
kills at combzt altitudss of uver 30 X0 feet., In two {mstances
Supplerentary Combat Iaforratiom Reports complated by pllcts after
ergaging the ememy, togethar with corroberative film data, indf-
~ated that sustained Jire phenomena and explosiocn had takem place
at alticudes as high as 41,000 and 42,070 faet in aerial combat
in the Koreaa coafiict, (Specifically, omwe U. S. Air Yorce pilet
stated im the SCIR that his otfi{ctiei kill of a MIG took place at
avproximately 42,000 feet. The evidesce of this fire pheaomenom
was recorded on filam record of this particular coubat experience,
28 was the gustained fire kill of a MIG at a reported altitude of
4} ,000 feet by amcther USAY pilot.) The caliber .50 ammumitiom

24
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belting for the M3 guas i{m both instances was typical, viz,, 43 per
cent MB API, 26 per cemt Ml imceadisary, 19 per cemt M2l tracer, and

10 per ceat M20 APIT.

It 1is to be mnted that such corroborative evidemnce was extremely
rare ia the smalysls of Koream combat statistics as comducted by the
Instituty of Air Wespoms Rasearch., ULowever, of aignificance im ssti-
matisg the highest altitude at which MIG kills were recorded is the
graphic represextation of the aversgs F-86 air-to-air combat mission
(7lgure 7} as Gecermined im the amalysis of combat flight dats col-
lected oa various jec fighter aircraft durimg the Koreaa operatioas,
Thie informatiom {s ia:luded im Wright Air Developmeat Center Rajort
TH-55-12, "Maseuver Load Data fiom Jet-Fighter Coubat Operations.”
(U) May 1555, by Yrank P. Gray. Ths major portiom of the data for
this rveport #as recorded by the U, S, Air Yorce flight amalyzer, aa
imstrumeal capable of recordimg morwal acceleratiom, air speed, pres-
sure altitude, and time scale. :

0f iaterest is the series of photographic frames (Figure 8)
selected from the comhat gua camera film records, correspoadiag to
the flight saslyzer record shown im Figure 9. These frames from
the gun camera film shov the destructiom of a MIG-15 accreditad to
P-86F No. 524377 oa 27 March 1953, Altitudes at time of firimg
burste in this particular eezagemest wera spproximately 40,070,
52,000, and 22,000 feet with the strosg possibility of suitaimed
flre from the fmitial burst at 49.000 feet.

Summary

Aer{al coxbat data obtaimed from the Koream comflict confirm
‘ results from ¥World War II statistics, poliwtiag to the vulmarability

‘ of aircraft to imcendiary ammumitior at high altitude.
i Conclusive statexmerta relative to the spacific type of sreunmi- _
| tion effective im producisz aw official kill of a KIG alircraft aze RN
i{mndeed f:possible frou film data available. Hovever, the fact that ®
81 per cext of the calider .5C ammumitiom used im the Koreaa com- A
flict war of imcendiary type f{ndicates that a msjority of the kills : .
] with corrobative film evidence of fire phesmomena was due to imcen- ;:;:C:
k. K diery arxunitiom. A hit due to a round which contains wo {acendiary \t\;u:
;2 \ or explosive filler, such as a pure arwor-plercing roumd, did sot ::l il
] E reglstor on film, 25 : »
' .

3 ’ SECRET




TWERFTRNT T TR T

Cal

Ll s it R e el e o G o Co L s

T T [ e

b ks aal T Bk s il g ol i o R T L e e
.
'

bt M e hal T ALY By
L] -

—————

- - e e

o oo .

MTIAL

il

1,
1

0y 0%

1.\,

VOTSETE JUQEDD IV O3 ITE 994 eNereay

N W A S N A Y e

R S W W N GV S0y YORP DD NS U W GO e 1}




%

:
“
3
<

S W .

b~ Tl ).
e O = ey et
.
A et B W S,

-

e e et
’
e

Te o e
. AN -—

P T O T VIR e 4 Mt con i A R e el S o T £ R A £.57" P P e e 4 o Yy
iz 3

|

$27099

R-1392

e ¥
2 rvmmenr

N

e T
NOK .

[
d
v -
P | )%
. £ -
3 ﬁ B ",. t (<] '
] : 4 o :
H 3 k -2 i L
: E : g r 3
1 g k ;& i RS
‘n -n 3 Rod — ’ ’ s
< L. . = o
A : m». } 9o . .s;
: ., 8 . _ o
3 ] 3 | g 8 . T
1 . ¥ ¥ ~ o
4 5 5 i 1m ' ‘.
. | 5 . & ¥
.w ¥ i [ w
3 i : -}
. ) w £ - . B
L / . -1
- . _ ; . 3
- : % ! o <Y
w : £ 1 g
' ] '3 i
F \ .M, w»,. , 3
3 i : : !
y . . H L]
" S % . ‘ ! 1] .
% . i 4 ? )
_ N ) * 1 o . . . !
] ' d . : ;. ik “
_1. “ 9 L o . i 4 . - e - - b {L.i‘ll‘ltE.‘;llllr-'LL 3 !
2 3 4 2]
3 { -
J 3 ' o
. :
] L}
m. w : .
4 { ;
~ !
3
te
- “
- s yoaad Y - D e S At L S m
g i handenatara s St {

bl wrk # “wi Gl
- P
L
[




b AT

i
- :
. -
b f o
’ )
§ | 08
-- “ e it S P S - -J\.J ...-
. S . !
i i X
_ ! ; - | N
i Sehnee, 3L WL e, ﬂ . - ] I 4
" LR TEIYOA = ; ) e
" ! wil'w “ e i 1 o
¥ ks »
k oy ! e
» 5 = 4 5
’ : BRI |1 ' S
. o5 o T . N - . ) 0 ..
L . R e eranr il DT - ; Kz
3 5 Mgy e e R veeet x
| LSS /e W R 4
: el ..wt-w. s S -8 \\h».: e PRI N oot P
'S ot = S6o%? il e .\ ...‘.| I8 R S S row e BN
" <7 ey e Ssndadsa s . o
I = U SNSRI SRS SR SIRINE P~ 5 L ORI S 1 P A A
£ i o g S el outummpentiapul finay s ah i T Tl e e SR U 1 o i} o0
. E Tl J-A-w o= e ek aa | s JRCN i $
i : = =2 D= () Y fundpnid =RS= = SeseEe e e i
h X - — e A ¢ 3 - LR Rt ol ding Rt [ = .D'.llln«‘-lr.qllu T g ..J. . e ” .
3 v R RO I I M A AL T T eI K - '
. L (e L T ol S & - 1 Sk o
r. X PN e o= = -.\-h
: = = S “ "
a ) Seves B
v - t ceoze s
» -y —— p—— ‘ = Y 1
b - =R & . ¥
3 ed .- Tt 2
o Fis 3 : An o % e
| P , 25 .
- - .. \-
¥ ' Sou? y

-

et et

PRI - o Wl SO S SO
% "
n tatatalaNnlial ha WY W P 4

S
u

s

e e g [ e
tataltimtmilielal el

Z26Ct1-u .
' 290CCH 2oy




™ e m ' e et |
bt e e N D A e S A e )

B N e 0 e . -

ST e D TS R A e b L7 BRI SR e

WP urs e P ot c@em B e s e A e e S . e P

SECRET

Iadications are that MIG kille, with evide.ce accowpanying of
fire phenomena, were accomplishad in the altitude range of 30,000
to 40,000 feet; however, thers are at least two imstances of kill,
at altitudes of 41,000 and 42,000 feet, Trespectively, recordsd om
conbat film sad corroborated by the SCIRs of tha two pilots.

OOHCLUS 103 ' v
: B-17 and F6F drome firing tcsts show that {¢ 1s possible to _!.__.__‘!_..
] susteim a destructive fuel fire with calibar .50 M23 incendiary am- -

- munition at aa altitude of 34,500 feet uader sultiple-~shot comdi- R
- tiors. Subasqueat aerfal trapata target firimg tasts at Eglim Afr
Force Base show absence of sustained fire at 24,980 feat with '

r

[: icemtical amamition. The differences i= 1gnition anpear to be a
¥ fuxction o. target configuration and air speed rather thaa amaua{ -
tioa type. ’
i . The B-17 aad F6P drome firiag tests seem far more realfistic
- than the trapeze tests and Fepreseat true combat conditions to a
E.: far greater dagres,
e
ABelysis of Eglim Alr Force Base results shows that {acen-
. diary armwunitiom contaiming zircorium has a cos..steat altitude
- ignition advantage over incendiaty amaunritiom without zirconl'm,

-

In spite of the many variables ishereat im the simulated fir-
ing tests and the unccitainty of definite altitude information im
Koream Conflict aerial combat records, sustaimed - ‘as, although
linited i{a number, have been produced at approximsiciy 42,000 feat.

. e

PR SOl

It {s coacluded that the majority of kills with f{lm evidance

of fire phemcoeas was due to Iscandiary tyna semuzitioa.
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FUTURE woRK T
In future seria. firiag tests at Eglin Air Yorce Base, the fol-
lowing Lypes of 1 tcandiary amausition should bs tected in comjunction
vith the uew fuel cell targer (Pignre 5):
1, 20 sm (HEI) MS6 roumd with tircoaium in tus heel of the
projectile.
2. 20 ms SID (structural aud inc/adiary damege) experimental
Tound,
3. Caliber .50 rouad containing incemdiary compositiom and B
liquid haloges fluorida. R
4. 20 wm rouad containing liquid halogem fluorids.
RZCOMOENDATION
In view of the evideat superiority of imcendiary ammaition - _:» -
containing zircomium, a more videspread use of rirconiua ia standard ‘ jk"-
imcendlary cowpositions {is recommanded, such as the possible im- 1 CRRT
corporation of this type composition ia ary multipurposs rouad de- . -:
velopment, ,:,_..+.,:_.Q:A
%3
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e T T T T T e e
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